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I.;TRODUCTION

It is proposed to 1iden a structure vhich carries U, S. Route 1 over
the Maine Central Railraod's tracks in lloolvich, iaine. This structure is
referred to as Station 45, and is located about 3/4 mile north of the Carlton
Bridge on Route 1. The existing structure is a high bridge supported on
eight tovers which are founded on pile bents. The bridge will be widened
by extending each abutment and tower to the cast.

Some consideration vas given to replacing part of this structure with
earth embankment since the structure bridges considerably more than just the
railroad tracks. Soils Report 78-120, dated November of 1978, summarizes
the soils investigation and analyses made to evaluate a proposal to replace
five of nine bridge spans with an embankment. As pointed out in that report,
any embankment built to replace the structure would be subject to large
settlement and embankment stability would require either removal of some
organic soil or the construction of counterbalancing toe berms adjacent to
the fills.

Two washborings were made at this site by Chris Bark's washboring
crew in April, 1978, and confirm the soils stratification shovm on plens
dated 1933. Rod soundings were added in the vicinity of Towers No. 1, No., 2
and No. 3 as well as Abutment No. 2 vhere indications were that ledge was
relatively shallow and it was desired to better define the depth to ledge.
These soundings were made by a crew uncer the supervision of Regional
Geologist Lloyd Dickson. Dickson also made three backhoe tests to check
the soils in a fill adjacent to the roaduay north of the bridge.

Locations of the new explorations are indicated on the plan on Sheet
5. Also shown on Sheet 5 are the details of the two recent washborings and

a stratified soils profile based on information shown on the 1933 plans plus
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the findings of the new washborings. The master for this sheet is being
provided to the Bricdge Design Section for inclusion with the construction
plans. Test pit locations were plotted on roaduay plans and cross sections

which are being forwarded to the Design Division,

GENERAL CONDITIONS

This bridge carries the highway over the laine Central Railroad tracks
and a deep deposit of soft soils which lies northeast of the railroad tracks.,

The uppermost soil layer northeast of the railr®ad is soft browm
slightly sandy organic silt. This organic silt deposit is about seven to
fourteen feet thick. To Station 48+50+ this organic silt is directly under-
lain by loose to medium gray sand and gravel, but beyond Station 48+50+ the
organic silt is underlain by a thin strata of hard gray clay which in turn is
underlain by medium consistency gray silty clay which reaches a thickness of
more than thirty feet. These compressible soils are separated from ledge by
a thin layer of loose to medium density sand and gravel.

The existing approaches to the bridge have some cracks, with the pave-
ment beyona the north end of the bridge containing more cracks as well as
some noticeable rutting. South of the bridge at about Station 43+25+ a
utilities trench has been cut across the highway and subsequent consolidation
of the trench baclkfill creates a noticeable bump. Pavement cracking has a
random pattern sometimes referred to as. alligator cracking as opposed to
transverse cracking. The rideability of both approaches is superior to that

of the bridge deck, which contains numerous patches and is quite rough.

SUBSTRUCTURE DETAILS

Abutment No. 1:

The centerline of bearing of this abutment is at Station 45+21.1

(existing centerline). Ho new explorations were made at this location,
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but the soils stratification shown in the old plans indicate that ledge is
shallow at this location, being at approximately Elevation 22+,

It appears that the existing abutment is setting on the ledge surface,
and it is recommended that the abutment extension also be supported directly
on ledge.

Tower No. 1:

The southerly leg of Tower No. 1, referred to on the 1933 plans as
Bent No. l,vis at Station 45+61.1(existing centerline), and the northerly
leg, Bent No. 2, is at Station L5+86.1. The ledge line shoim on the old plans
indicates ledge is at about Elevation +7+ beneath Bent No. 1 and Llevation
+3+ beneath Bent No. 2. Rod soundings were made sixteen fect east of the
legs of the existing tower and the sounding outside Bent No, 2 reached refusal
at about Llevation +4+, indicating there is probably little change in ledge
elevation betueen the existing tover and the proposed extension.

The 1933 plans indicate that the existing bents are supported directly
on ledge and it is recommended that the proposed extension also be supported
directly on ledge.

Touer No. 2:

Bent No. 3, the southerly leg of this tower, is at Station 46+26,.1
(existing centerline) while Bent No. 4 is at Station 46+51.1. The 1933 ledge
line indicates that ledge is slightly above ZTlevation O beneath Bent No. 3
and drops off to slightly below Ilevation O below Bent No. 4« Tiro rod
soundings were made sixteen feet east of the ends of the existing bents, and
indicate that ledge must be a few feet lower beneath the proposed extension
of this pier (about Elevation -2 beneath the south end and Elevation -5
beneath the north end). The old plans indicate that the existing bents are
supported directly on the ledge surface, and it is recommended that the

extension also be 8t on ledge.



Tower No. 3:

The bents supporting this tower are at Stations L47+06.1 and 47+31.1
(existing centerline), and recent rod soundings confirm the ledge line shom
on the 1933 plans, indicating ledge will be at about Elevation ~14 beneath
the southermmost leg and at about Zlevation -23 beneath the northerly leg
of the proposec extension.

Piles should be driven to end bearing on ledge to support the extension
for this tower. Because of the sloping ledge underlying this site, it is
recommended that steel H-piles with reinforced tips be used,

Tower No. 4

The southerly bent of this tower is at Station 47491.5, anc the north-
erly bent is at Station 48+16.5. No recent soils explorations were made for
the extension of this tower, but vashboring CB-16-78 was made about midway
between Towers 3 and 4, and confirmed the ledge line shoun on the old plan.
From the ledge line on the old plan it appecars that ledge is at about Lle-
vation ‘26i beneath the southerly bent and crops to Ilevation ~30+ bencath
the northerly bent.

The pile driving records.indicate the piles driven for the existing
tover probably reached the ledge surface, and it is recommended that the
proposed extension be supported on end bearing piles. Because of the slope
of the ledge, steel H-piles with points would seem the best choice.

Toer No. 5¢

Bents supporting this tower are at Stations 48+76.9 and 49+01.9
(existing centerline). No new explorations were dene for the proposed exten—
sion of this tower, but from the old plans it appears that the ledge will be
at about Ilevation -47+ beneath the southerly leg and at about Llevation <55+

beneath the northerly leg.
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Pile driving records indicate piles for Tower No. 5 penetrated to ledge,
and it is recommended that the extension for this tower also be supported
on end-~bearing piles.

Tower No. 6:

The southerly bent supporting this tower is at Station 49+62.3, and
the northerly bent is at Station 49+37.3 (existing centerline), A washe
boring made about midway between Tower No. 5 and Touer No. 6 reached ledge
at LElevation -85, and a note on the 1933 plans indicates ledge is at Ile~
v#ﬁion -107.9 at Station 50+00.

The pile driving reccords indicate that piles approximately sixty feet
long were driven for support of this tower, Thus, these piles do not pene-
trate through the gray silty clay underlying this tower. There is some
evidence that this tower has undergone somec settlement. To avoid movement
of the extension relative to the existing towver, it is reccommended that the
extension of this tower be supported on end-bearing piles. Since the piles
supporting the existing tower do not penetrate through the compressible clay,
there is a danger that driving the nev piles may cause soil disturbance
and thereby movement of the existing tower. Thus, steel H-piles should be
used for support of this cxtension (minimua displacement), and it is
recommended that holes be pre-augered to Ilevation -40 for these piles.

Tower No. 7:

Bents supporting this tower are at Stations 50+47.7 and 50+72.7
(existing centerline). No new soils explorations vere made for the exten-
sion of this tover, but notes on the 1933 plans indicate that ledge is at
Elevations -107.4 and «107.3 at Stations 50400 and 50+75 respectively. Since
the pile driving records indicate that piles driven for support of this tower
were only sixty+ feet long it is obvious that they stopped in the underlying

medium gray silty clay. It would be expected that a substructure unit thus
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supported would experience some scttlement, and vhen each of the beams was
surveyed to determine if there had been any movement of the structure, it
appeared that this tower had settled slightly.

As explained in the discussion of Tower No. 6, there is some possibility
that the driving of the piles for the extension of this tower might cause
sufficient disturbance of the underlying soils to cause additional movement
of the existing tower. To prevent such movement of the existing tower, it
is recommended that holes be preaugered to Zlevation ~40 at the pile locations
for the extension of this tower. Also, steel H-piles should be used for
support of the extension since they have minimum cross-sectional area and will
cause the least disturbance of the underlying soils. Piles for supporting the
extension of this touver should be driven to end bearing on the ledge surface
(Elevation -107.5+) to prevent possible movement of the extension.

Tower No., O:

Bents supporting this tower are located at Station 51+22,7 and Station
51+47.7 (existing centerline), No new soils explorations have been made,
but the ledge line showm on the old plans indicates that the ledge surface
slopes sharply beneath this tower, being at Clevation -107.3 at Station
50+75, but at approximately Ilevation ~41 beneath the northerly bent of this
tover (Station 51+47.7).

It appears from the pile driving records that piles for the southerly
bent of this tower were about sixty feet long, and rould not have penctrated
through the underlying gray silty clay; vhereas, the piles driven for the
northerly bent apparemtly penetrated through the underlying clay to refusal.

It is recommended that the extension of this tower be supported on
steel H-piles driven to refusal. Because piles for the existing southerly

bent apparently stop in the gray silty clay, the piles for the southerly
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extension should be installed in holes preaugered to Ilevation ~4O. DBecause
the ledge surface apparently slopes steeply beneath this tover, the plles
should have points.

Abutment No. 2:

The centerline of bearing of this, the northerly abutment, is at
Station 51+97.7 (existing centerline). A rod sounding was made eighteen feet
east of the easterly end of the existing abutment. This boring reached
refusal at a depth of 19.6 feet, or at approximately Elevation -13.6, which
is about ten feet lower than the ledge clevation indicated at this abutment
on the 1933 plans.

The old plans indicate that this abutment is setting directly on the
ledge surface, and the extension shoulc also derive its support from the
ledge. This extension might be supported directly on ledge, but this would
require extra excavation. A more economical method of support might be to
extend concrete pedestals to ledge, or drive short heavy cross section H-piles

to ledge.

APPROACH FILLS
In conjunction with the widening of this structure about 1350 feet
of the approach roadway vill be reconstructed, consisting of 800+ feet
southerly of the bridge, and 550+ feet northerly of the bridge.

No soils explorations were attempted to ascertain the thickness and
condition of the existing base, but according to old plans there should
be eight inches of crushed gravel base and eighteen inches of gravel base
beneath a three inch bituminous concrete surface in the roadway south of
the bridge. North of the bridge the pavement section apparently consists
of ninc inches of crushed gravel and twelve inches of gravel base beneath

three inches of bituminous concrete surface course.



The existing pavement beyond both ends of this bridge contains many
cracks randomly spaced, sometimes r=ferred to as alligator cracking. 1In
addition, some rutting of the pavement is discernable north of the bridge.

A utilities trench of some type has been excavated across the highway south
of the bridge (Station h3+25i) and has settled, causing a noticeable bump.

In a discussion with David Rand, pavement specialist, he indicated that he
thought the cracking and rutting of the pavement uvas a result of insufficient
thickness of bituminous concrete, and did not necessarily indicate an
inadequate base thickness. Thus, it is not considered necessary to rebase the
portion of the roadway being reconstructed, but it will be necessary to remove
some of the crushed gravel to allou additional thickness of bituminous
concrete, urless the finish grade can bec raised sufficiently to allow placing
an overlay., The required thickness of bituminous concrete for the traffic
loading imposed should be determined using the standard pavement design pro-
cedure,

Three backhoe test pits were made left of centerline at Stations
54400, 55+50, and 56+50 to determine the composition of a fill adjacent to
the existing roadway. These test pits encountered principally granular
material described in the field as gravelly sand or gravel and sand and con-
taining some broken ledge, cobbles, and pieces of old pavement. Half a
dozen samples were taken from these test pits and only two of these contained
significant minus ;200 material. Thus, this material adjacent to the road's
base material should be quite permeable. The water table was encountered

at the bottom of the test pit made at Station 55+50 (about Zlevation 0).

SUMMARY
After considering the replacement of a portion of the Station 4O bridge

over the Maine Central Railroad with an embankment it was decided, because
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the existing structure bridges a deep deposit of poor soils, to widen the
existing structure by extending the abutments and eight toirers supporting it
to the east.

Two washborings were made to sample the underlying organic silt and
silty clay and to verify the ledge line shoin on the 1933 plans for the exist-
ing bridge. A few rod soundings were also added east of the existing towers
and the northerly abutment vhere ledge was believed to be relatively shallow.

From the old plans it appears that the abutmeats were founded directly on
ledge, and it is recommended that the extension of the southerly abutment be
supported directly on the ledge. A sounding made east of the northerly abut~
ment indicated that ledge is about ten feet louer beneath the extension than
beneath the existing abutment, and it may not be practical to set the extenw
sion of this abutment on the ledge surface. I[iti:ier concrete pedestals extend-
ing to ledge or short stiff H-piles could be used for support of the extension
of Abutment No. 2.

lost of the proposed tower extensions should be supported on end-bearing
piles driven to the ledge surface. Because of the slope of the ledge surface,
steel H-piles with reinforced points are recormended at Tower No. 3, No. &,
and the north leg of No. 8, To minimize disturbance of the subsoils, and
avoid causing movement of the existing towers, which are suppcrtcd on piles
that don't penetrate through the medium consistency gray silty clay, it is
recommended that piles for the extensions of Tower No. 6, No. 7 and the
southerly leg of No. 8 be installed in holes preaugered to Zlevation ~40.

Tovers No. 1 and No. 2 are apparently supported directly on the ledge

surface, anc it is recommencded that their proposed extensions also be set on

o
Prepared by ..‘."./('} I,({/ % / 2

Guy L. Baler
Assistant Soils Ingineer

ledge.
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